ABSTRACT. There are one species of Gea and seven species of Argiope in the Americas. Distributions of Gea and Argiope species are recorded with new records from South America. Only one new species, A. ericae, from southern Brazil to northern Argentina, was found and is here described. The coloration of the female abdomen of Argiope species differs more than the visible differences of the genitalia. Males are separated by differences in palpi, the attachment of the embolus to stipes, and the shape of the coiled embolus.
INTRODUCTION
In 1968, I started my araneid revisions with the genera Gea and Argiope. These genera were first because they are the most distinct of the araneid genera, separated from most others by the presence of a procurved posterior eye row. At the time, I had mostly North American collections from the MCZ and AMNH. The individual variation among specimens was astonishing, especially in the structure of the epigynum (these are not again illustrated here). At the time, Willis Gertsch (personal communication) stressed that species could not be variable; when differences were found, they must indicate two species. I disagreed because when many specimens were examined, there were intermediates. These were the taxonomic issues of arachnologists in the 1960s. This is an update of the 1968 revision. 
RESULTS

Species
Characters. The eye arrangement, procurved posterior eye row, and structure of the male palpus place Gea close to Argiope.
Females of Argiope are easiest to determine by their coloration as epigyna of many are quite similar (Levi, 1968) . This differs from Bjørn's (1997) observations of African Argiope, which show much greater differences in genitalia as well as coloration. Extracting the broken male embolus tip stuck in the copulatory ducts inside of the epigynum is helpful for determining females in faded specimens.
Males of Argiope can be separated by examining the palpus. The palpi of most species are much alike, differing, however, in the attachment of the embolus to the stipes (arrow, Fig. 25 ) and the shape and structure of the curved embolus.
The relatively small differences between Argiope species in morphology of the genitalia and the consistent differences in coloration of the abdomen reminds one of similar differences in the theridiid widow spiders, Latrodectus (Abalos, 1980) . Both genera also have a long, thread-shaped embolus that breaks off and plugs the epigynum. In both genera, relatively common species have been overlooked in well-collected areas.
Gea heptagon is probably introduced from the South Pacific where it and other species of Gea are found. There are seven species of Argiope in the Americas, one in Europe, 13 in Africa and Madagascar, and about 29 in China. Only one, A. trifasciata, is cosmopolitan. The similarity of genitalia suggests all but A. aurantia are close to A. trifasciata. Koch, 1843: 101. Type species Gea spinipes C. L. Koch, 1843: 101, pl. 823 , from the East Indies.
Diagnosis. Gea species, together with those of Argiope, differ from most araneid genera by having the posterior eye row strongly procurved, from Mangora by the low thoracic region of the carapace and by lacking trichobothria on the third tibia, and from Mecynogea by the wider carapace and different structure of the palpus.
Gea specimens are smaller than Argiope and have larger posterior median eyes. In females of Gea, the eyes of the posterior eye row are almost equally spaced (Fig. 5) , whereas in Argiope, the median eyes are closer to each other than to the laterals.
Gea heptagon (Hentz) Maps 1A; Figures 1-8 Epeira heptagon Hentz, 1850: 20 . Type specimens destroyed, from North Carolina and Alabama. Gea heptagon: -Keyserling, 1892: 76, pl. 3, fig. 58 . Levi, 1968 : 324, figs. 1-24, &(. Platnick, 2003 Diagnosis. The small size of females, the shape of the abdomen (Figs. 4, 5) , the epigynum with a ventral transverse slit and paired posterior openings (Figs. 1-3) , and the male palpus with the embolus only gently curved, held by a large conductor (Fig. 8) , distinguish the species from others. Differences of the first tibia are unreliable.
Variation. Total length of females 3.7-6.4 mm, males 2.6-4.1 mm. The color of the abdomen is variable. There may be transverse lines or a dark folium. The illustrations of a female (Figs. 1-5) were made from a specimen from Florida, ) from a specimen from Honduras.
Natural History. Found in soybean field in Arkansas, in high grass in Florida. The female drops from the web when disturbed.
Distribution. Pacific, probably introduced to America and found from eastern United States and West Indies (Map 1A), probably to Argentina. Diagnosis. Argiope and Gea differ from most araneids by having the posterior eye row procurved (Figs. 12, 14) , from Mangora by their low thoracic region of the carapace and by lacking trichobothria on the third tibia, and from Mecynogea by a wider carapace and a different structure of the palpus.
Argiope differs from Gea (Figs. 5, 7) by having the posterior median eyes smaller and closer to each other than to the laterals (Figs. 12, 14) and by females being larger (Fig. 12) than those of Gea.
Unlike most araneids, the epigynum of Argiope lacks a scape; it usually has a bulging hood with a cavity (Figs. 9, 10) or cavities below (Figs. 18, 20) . The male palpus has a separate sclerite, the stipes, between the radix and embolus (Figs. 16I, 17I 
Venter of abdomen without central transverse band (Figs. 11, 21, 30) or lines (Fig. 67 ) on black
(1) Dorsum of abdomen with median black band (Fig. 12) ; epigynum a longitudinal bar (Figs. 9, 10); North America,
Dorsum of abdomen with pair of posterior, longitudinal bands (Fig. 31) ; SE United States 
Transverse band straight, rarely broken (Fig.  39) ; dorsum with posterior having windows in black area (Fig. 40) ; epigynum smaller posteriorly (Figs. 36, 37); Florida, Texas, California to southern
Embolus straight (Fig. 15) ; North America,
Embolus and conductor coiled (Figs. 16, 17, 26, 44 
Curl of embolus large, hiding stipes and tegulum (Fig. 35) ; SE United States 
Argiope aurantia Lucas Map 1C; Figures 9-15
Argyope aurantia Lucas, 1833: 86, pl. 5, fig. 1 . Female holotype from North America. Argiope aurantia:- Levi, 1968 : 338, figs. 43-57, &(. Platnick, 2003 Diagnosis. Females are separated by the black and yellow pattern of the abdomen (Fig. 12) and the distinct genitalia, a posteriorly directed prong (Figs. 9, 10 ). The male is colored as in the female (Fig. 14) and has a projecting embolus and conductor (Fig. 15) . The genitalia of A. aurantia are closest to the Eurasian Argiope bruennichi (Scopoli), which differs by having abdominal coloration resembling that of A. trifasciata ( Fig. 22) (Roberts, 1995) .
Variation. (Hentz) . [1] [2] [3] [4] [5] epigynum. 1, ventral. 2, posterior, 3, lateral. 4, sternum and abdomen, ventral. 5, male. 6, abdomen, ventral, 7, dorsal. 8, Female. 9, 10, epigynum. 9, ventral. 10, posterior. 11, sternum and abdomen, ventral. 12, male. 13, sternum and abdomen, ventral. 14, dorsal. 15, A. argentata (Fabricius) , male, left palpus, expanded. Scale lines, 1.0 mm, genitalia, 0.1 mm.
Abbreviations: C, conductor; E, embolus; I, stipes; M, median apophysis; R, radix; ST, subtegulum; T, tegulum. Diagnosis. Females can be separated from other American Argiope by the transverse dorsal lines on the abdomen, two longitudinal ventral lines (Fig. 21) , and lack of posterior tubercles on the abdomen. It also differs in that the anterior, transverse lip of the epigynum lacks an anterior edge, present in all species with a similar epigynum (arrow, Fig. 18 ). The abdomen is similar to that of A. bruennichi of Eurasia, but A. bruennichi has an epigynum like that of A. aurantia.
The male palpus differs from others with a similar palpus by having a joint between the embolus and the very large stipes (arrow, Fig. 25 ), as is also found in A. florida (Fig. 34) . Argiope trifasciata differs from A. florida (Fig. 35) in having a smaller embolus circle in ventral view (Fig. 26) , still showing stipes to the left and the tegulum on the right (if the left palpus is viewed as in Fig. 26) .
Variation. Total length of females 10.3-21.0 mm, males 3.8-7.3 mm. Abdomen variable, rarely with transverse grooves, sometimes with a tail (Levi, 1968 18-20, epigynum. 18, ventral. 19, posterior. 20, lateral, 21, sternum and abdomen, ventral. 22, dorsal. 23-26, male. 23, abdomen, ventral. 24, dorsal. 25, 26, palpus. 25, mesal. 26, ventral. Figures 27-35, Argiope florida epigynum. 27, ventral. 28, posterior. 29, lateral, 30, abdomen, ventral. 31, male. 32, abdomen, ventral. 33, dorsal. 34, 35, palpus. 34, mesal. 35, ventral Diagnosis. Females of A. florida, as well as A. trifasciata, differ from females of A. argentata, A. blanda, and A. savignyi by having a pair of longitudinal white bands on the black venter of the abdomen (Fig.  30) . They differ from A. trifasciata by the dorsal coloration and shape of the abdomen. Dorsally, there is a pair of longitudinal bands (Fig. 31) , and the sides of the abdomen have tubercles (Fig. 31) . The epigynum, unlike that of A. trifasciata, has a lip on the anterior rim of the epigynum (Fig. 27) .
Males differ from most Argiope, except A. trifasciata, by having a joint between the embolus and stipes in the palpus (arrow, Fig. 25 ). They differ from A. trifasciata in having the embolus longer and with a wider circle. The embolus coil covers both the tegulum and stipes on each side if viewed face on (Fig. 35) .
Variation. Total length of females 12.5-18.0 mm, males 5.1-6.7 mm. The illustrations (Figs. 27-29, 31 ) were made from a female from Georgia, the male (Figs. 32-35 ) from Florida.
Natural history. Spiders were collected between trees in open pine scrub on sand at 1 m height by F. Enders in North Carolina.
Distribution. North Carolina to Florida; west to Louisiana, Arizona (Map 1D).
Additional records. UNITED STATES, NORTH CAROLINA Bladen Co.: 13 km S White Lake, 22
Figures 36-45, Argiope argentata (Fabricius) . 36-40, female. 36-38, epigynum. 36, ventral. 37, posterior. 38, lateral, 39, sternum and abdomen, ventral. 40, dorsal. 41-45, male. 41, abdomen, ventral. 42, dorsal. 43-45, left palpus. 43, mesal. 44, ventral. 45, subventral. Figures 46-54, Argiope blanda O. P. -Cambridge. 46-50, female. 46-48, epigynum. 46, ventral. 47, posterior. 48, lateral, 49, sternum and abdomen, ventral. 50, dorsal. 51-54, male. 51, sternum and abdomen, ventral. 52, dorsal. 53, 54, palpus. 53, mesal. 54, ventral. Aug. 1970, 11& (F. Enders, MCZ Koch, 1839 : 38, pl. 361. Argiope argentata:-Levi, 1968 : 345, figs. 42, 73, 112-136, &(. Platnick, 2003 Diagnosis. Females of A. argentata can be separated from similar species A. blanda and A. savignyi by the coloration of the abdomen (Fig. 40) , especially by the relatively narrow, transverse white line on the venter of the abdomen (Fig. 39) .
Males have a spur on the tip of the embolus (arrow, Figs. 43, 45) , usually sclerotized, black and easy to see, not found in any other Argiope.
Variation. Total length of females 6.2-18.8 mm, males 2.8-5.2 mm. The smallest females, those less than 8 mm total length, mostly from the Amazon area, have the dorsal pattern of the abdomen as in A. florida, with two longitudinal stripes and the coloring of an immature, but have the epigynum containing broken off embolus tips of a male of A. argentata.
The illustrations of the female were made from a specimen from Colombia, the male (Figs. 41-45 ) from Minas Gerais, Brazil.
Distribution. Southern Florida, California to Argentina and northern Chile (Map 2A).
Diagnosis. The female differs from A. argentata in ventral coloration of the abdomen. The transverse band is as wide as the length of the anterior median black trapezoid (Fig. 49) ; there do not seem to be distinct differences from the epigynum of A. argentata, but the hole in the epigynum depression is round (Fig. 48) .
The palpus of the male differs from all other species by having a large cone at the base of the embolus (arrow, Fig. 53; Fig.  54 ).
Variation. (Fig. 68) . Chelicerae brown, distally light yellowish. Endites, labium dark brown, distally light. Sternum black with median, longitudinal white band having a pair of posteriorly directed branches (Fig. 67 ). Legs black with yellow rings almost as wide as black areas, more distinct ventrally. Abdomen with two dorsal black transverse bands and a gray one anteriorly, and a dusky spot between anterior tubercles (Fig. 68) . Venter black, with a pair of thin white longitudinal lines, a narrow transverse line behind epigynum and on sides of spinnerets a large white patch; numerous white spots on sides and between white lines (Fig. 67) . Anterior lateral eyes 0.6 diameters of anterior medians, posterior median eyes 1.0, posterior lateral eyes 1.2 diameters. Anterior medians 1.2 diameters apart, posterior medians 1.5 diameters apart. Lateral eyes on a tubercle, anterior eye facing ventrally and forward, posterior eye facing ventrally and half forward and to the side. Abdomen anteriorly with a pair of small projections, and three pairs of lateral humps, the third very small (Fig. 68) . Total length 13 mm. Carapace 5.2 mm long, 4.8 wide in thoracic region, 2.2 wide in cephalic region. First femur 8.0 mm, patella and tibia 9.2, metatarsus 8.7, tarsus 2.1. Second patella and tibia 8.0 mm, third 5.2. Fourth femur 9.1 mm, patella and tibia 8.0, metatarsus 7.7, tarsus 2.2.
Male holotype. Carapace, chelicerae, endites, labium colored as in female (Fig.  71) . Sternum dark brown with median, longitudinal white band. Legs dark brown, not banded. Abdomen with dorsal, median, longitudinal nearly black band with white on each side (Fig. 71) ; venter with a pair of white spots on black, and laterally a diagonal white line (Fig. 70) . Anterior lateral eyes 0.8 diameters of anterior medians, posterior median eyes 1.2, posterior lateral eyes 1 diameter. Anterior medians 1.3 diameters apart, 1.3 from laterals. Posterior medians 1.5 diameters apart, 1.6 from laterals. Abdomen oval, pointed behind and anteriorly with a pair of small projections (Fig. 71) . Total length 4.6 mm. Carapace 2.3 mm long, 2.0 wide in thoracic region, 0.8 wide behind posterior lateral eyes. First femur 3.2 mm, patella and tibia 3.4, metatarsus 2.8, tarsus 1.2. Second patella and tibia 3.3 mm, third 1.7, fourth 2.7.
Variation. Total length of females 13.0-16.5 mm, males 4.8-5.6 mm. The penultimate female has dorsal transverse bands as in the adults, the black venter has a pair of exclamation point marks, the dots whiter than the line above. The dots are anteriorly lateral to spinnerets, apparently derived from the pair of white ventral spots of the immature. A younger female shows the dorsal longitudinal abdominal white band of early instars, changing into transverse bands (Fig. 69) . The male paratypes have the conductor straighter than the curled one of the illustrated male holotype (Figs. 72, 73) .
Diagnosis. No other American species is marked as is A. ericae (Figs. 67, 68, 70, 71) . The absence of the white, transverse, ventral band separates A. ericae from A. argentata. The epigynum has a distinct tubercle on the anterior lip of the opening (Figs. 64, 66) . The third and fourth femora are slightly longer than their respective tibiae. The male markings, a dorsal, longitudinal, dark band on the abdomen (Fig.  71 ) and a pair of ventral white patches (Fig. 70) separate A. ericae from all other American species. The median apophysis of the palpus is distally pointed (at 5h in Fig. 72 , at 7h in Fig. 73 ) and the tip of the embolus has a distinct shape (Fig. 73) .
Figures 55-63, Argiope savignyi epigynum. 55, ventral. 56, posterior. 57, lateral, 58, abdomen, ventral. 59, male. 60, sternum and abdomen, ventral. 61, dorsal. 62, 63, left palpus. 62, mesal. 63, Argiope ericae, epigynum. 64, ventral. 65, posterior. 66, lateral, 67, abdomen, ventral. 68, dorsal. 69, immature, male. 70, sternum and abdomen, ventral. 71, dorsal. 72, 73, palpus. 72, mesal. 73, ventral. Scale lines, 1.0 mm, genitalia, 0.1 mm.
